Recently Box and McKellar and Fymat have presented analytic inversion formulae for multispectral extinction data in the anomalous diffraction approximation. In this paper, we shall examine the relationship between these two formulae, and in the process we shall derive both the power series expansion and the asymptotic expansion for the extinction in this approximation.
( 1) where K = 47r(m -1)/ is the modified wave number, X is the wavelength, m is the refractive index, and H,(z) is the Struve function of order V. 3 ' 4 From this definition, we were able to show 2 that 7(K) may be represented by the asymptotic expansion.
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where A = r 3 r 2 n(r)dr is the geometrical area of the polydispersion, and
N= ' n(r)dr
is the total number of scatterers. Furthermore, we were able to derive an analytic inversion formula, allowing us to obtain the size distribution 5 (3) where Jj(z) is the first kind Bessel function of order v, from which he obtained the asymptotic expansion. 8
and was also able to obtain an alternate inversion formula. 7 8 rl/ 2 n(r) = (2ir) 3/
[Note that it is not possible to split this integral into two pieces, as both will diverge at large K. A similar comment applies to Eq. (3) .6] The purpose of this paper is to elucidate the relationships between Eqs. (3) and (6) and also between Eqs. (2) and (5). In the process, we will develop the complete asymptotic series for 7(K) as K --, and also the power series for r(K). Finally, we illustrate our general remarks by reference to some explicit calculations.
To begin, let us return to Eq. (5), which we rewrite Making repeated use of the recurrence relation,
we can integrate by parts twice, to write
as long as r 2 n(r) and its derivative both vanish as r -0. Now we can apply the standard result on the asymptotic expansion of Fourier integrals 9 to write
where
dr r dr (10) In terms of n (r), assuming that all its derivates are finite at r = 0,
Thus we see that the remaining terms in the asymptotic expansion depend on the behavior of n(r) at the origin.
Because we will need it later, we remark that Eq. (7) leads immediately to the series expansion
is the jth moment of the number distribution function. Note that Eq. (12) enables us to write a power series for To see this, we rewrite Eq. (6) 
where y = b/K, which is in a form which facilitates the construction of the asymptotic series, Eq. (11),
where Y(z) is the Bessel function of the second kind, 3 4 and
To Eq. (14), we add 0 = 4rN
which is a consequence of the relation 3 "4 24ra 4ra 60rab
and it is readily verified that A = 12rab 2 , N = a,n'(0) = 0, and n"(0) = -3ab 4 , showing that 7(K) indeed has the asymptotic series predicted for it. The power series (1 2 ,4; 3;b (26) where 3 F 2 is a generalized hypergeometric function. 1 3 Using ,uj = / 2 ab 4 j(2 + j)!, the equivalence of this expansion with that of Eq. (13) is readily established.
One can also use 7(K) as given by Eq. (24) as an input to the inversion formulae, Eqs. (3) and (6 To conclude, in the process of elucidating the connection between our work 2 6 and that of Fymat, 8 we have explicitly given asymptotic series and power series for the turbidity 7(K) in the anomalous diffraction approximation. The asymptotic expression depends on the zeroth and second moments of n (r) and on its odd derivatives at r = 0 [Eqs. (7) and (11)], and the power series depends on the remaining even moments of n. Moreover, we have discovered two new conditions on T(K), namely,
which may be added to our recent integral relationship, 14 for the third moment, namely, 
Finally, we have demonstrated the equivalence of the two inversion formulae of Eqs. (3) and (6) . The question of the relative practical utility of Eqs. (3) and (6), when one attempts to invert real data, must be deferred for numerical studies.
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